At the present time, he has received an appointment to a rotating internship at the University of Chicago Clinics.
tv INT.lODUCTION The influence of the sympathetic cardiac nerve. on heart rate and force of ventricular contraction has been investigated and described in great detail (1) (2) (3) (4) (5) (6) . It has been shown that sympathetic st~latlon markedly increases both the rate and force of ventricular contraction, shortens the duration of systole, and decreases ventricular cirCUlllference. All these phenomena represent basic changes in myocardial contractility and result in significantly increased systolic ejection. Both risht and left ventricles may respond stmultaneously and in s~ilar ~er to stimulation of either riaht or left stellate aanalion, thus elicitiDg marked elevations in both pulmonary and aortic arterial pressures (6) . Such ausmented ventricular contractions with resultant increase in output must inevitably decrease the systolic residue to very low levels unless appropriate adjustments are made in the flow of blood from the atria and associated venous systems.
The contribution of atrial systole to ventricular filliUS was investigated by Y. Renderson in 1906 (7) . Analysis of cardiometer tracings in the dog led him to conclude that the major portion of ventricular filling occurs early in diastole, with auricular systole contributing less than one cc. of blood. Gesell (8) caused by atrial systole depends on the ttme that atrial systole CORes in ventricular diastole, the completeness with which the ventricle has already filled prior to atrial systole, and on the vigor of atrial systole (10).
Little, !!_!l.(11-13) recorded pressures from both atria and also measured the distensibility characteristics of the atria. They found that 90 per cent of their antmals exhibited a pressure gradient from the left to tbe right atrium during the major part of the cardiac cycle. They attributed this pressure differential to the fact that the right atrium is a more distensible chamber than the left. and also has an average volume twice that of the left atrium (7.0 vs. 3.4 cc.) (12) . leeent work by Sarnoff. !!.!l. bas demonstrated important alterattons in atrial hemodynamics during stimulation of the sympathetic nerves to the heart (14-19). During stellate stimulation, they observed atrial augmentation, pressure. There was also a lowering of left ventricular end-diastolic pressure. Similar changes were found after the administration of norepinephrine.
In a group of pilot experiments, we were able to confirm some of these findings. We did not observe the consistent decline in mean strial pressures during stellate stimulation. A consistent increase in mean right ventricular pressure was also noted in our expertments, in contrast to the constant pulmonary arterial mean pressure recorded by Sarnoff, !!.!!. (18 (20) . Atrial pressures were recorded from polyethylene tubing which pierced the atrial wall with the tip suspended in the atrial chamber. Clotting was prevented by the use of heparinized saline in the cannulae. In twelve dogs, both vagus nerves were isolated in the neck and sectioned during the exper~t. In some experiments, the force of atrial contraction was monitored by means of a Walton strain gauge arch (21) sutured to the atrium.
aecord iy Technique
All records of blood pressure from the four cardiac chambers were obtained by means of a Statham r23A transducer coupled to a SPl Grass polygraph preamplifier which in turn was coupled to a Grass model SA driver amplifier. The driver amplifier was coupled to the Grass direct writing oscillograph. The frequency relponse of the recording system was checked by recordina square-wave impulses from a Gras • .adel S5 stimulator. It was found that the entire polygraph .y.tem was able to accurately record square-wave forms up to twaty-five cycle. pel' second, and was overdamped beyond this frequency l'anse.
The atrial or ventricular cavity plus the cannula, connecting tubing, and transducer cap form a closed fluid system. Any alteration in pressure of this fluid 1s transmitted directly to the diaphragm of the transducer. 6 The transducer is a strain gauge type in which a strain wire resistor 1s
attached to the center of the diapbragm. Thi. serves as the variable rest.tance tn a bridge circuit. Changes in the diaphragm chanle the length of the wire gauge and thus alter its resistance. The electrical output of the transducer is then amplified to drive the pens of the oscillograph.
The pressure pulaes recorded from the atria using this recording systea were a~ilar in fora and in pressure levels to the pre.sures recorded by previoua investigators of atrial hemodynamics (11. 13, 22-24) .
The Walton atrain lauge areh employed to record the force of atrial con-.
traction consists of a strain wire resistor' held in place on a bridge-shaped .. tal arch. As this arch is distorted by atrial contraction. the length of the resistor wire, and thus ita r.ststance. ts altered. !he reststor wire aervea as the variable reaiatance in a bridle circuit. the electrical output of which is fed into the polygraph and recorded. The record obtained is a qualitative record of atrial contractile force.
In some exper~ents. one standard Umb lead of the electrocardiogram was recorded for purposes of t~lng the various components of the pressure waves.
A Grass model &5 stimulator was used to stimulate the stellate ganglia, thus providing isolated square"wave pulses having a duration of five aasec •• frequency of lO/second. and intenSity of 3.0-4.0 volts.
Exporimental Des 1811
The animals were prepared as outlined above. Control records were mad.e, and then the right stellate ganglion was stimulated. Recordings were continued throughout the period of sttmulation and recovery from sttmulation at paper speeds of 2.5 mm/second. Following recovery. the same procedure was repeated using a paper speed of 25 mm/second to permit critical analysis of 11multaneous events in the several cardiac chambers. Similar procedures were carried out during stimulation of the left stellate ganglion. This procedure was employed in 14 dogs.
In the remaining twelve dogs. the procedure as described above was followed by transection of both vagus nerves high in the neck. and the entire stfaulation procedure was repeated. 1 ). heart rate increased fr_ 160 t. 180 pc minute.
All pressure. returned to normal within % minutes after the sttmulus was 
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(1"\ VENT. Aus-ented ventricular contraction results in more complete sy.tolic emptying (6) and markedly accelerated rate of ventricular relaxation during stellate stimulation (20) and during administration of epinephrine (25, 26) .
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Thus there i8 less impedance to the inflow of blood during the early period of ventricular diastole. Ventricular filling is improved both early and late in diastole. The most logical mechanism translating increa.ed tmpulse traffic in the sympathetic cardiac nerves into more powerful muscle contraction involves the release of norepinephrine (27, 28) with its direct action on excitability, conductivity, and contractibility. VI.
The augmented a-wave resulted in a significant increase in the atrio-ventricular pressure gradient during late diastole, and thus contributed to increased ventricular filling.
